IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re application of , , 

Hideki KUWAJIMA et al. 

Serial No.: NEW APPLICATION Group Art Unit: 

Filed: December 12, 2003 Examiner: 

For: HEAD SUPPORT DEVICE AND IT' S DRIVING METHOD, AND DRIVE DISK 
USING SAME 

CLAIM FOR PRIORITY 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

The benefit of the filing dates of the following prior foreign applications filed in the 
following country is hereby requested for the above-identified application and the priority 
provided in 35 U.S.C. § 1 19 is hereby claimed: 

JAPAN 2002-360544 December 12, 2002; 
JAPAN 2003-088456 March 27, 2003 
In support of this claim, certified copies of said original foreign applications are filed 
herewith. It is requested that the file of this application be marked to indicate that the 
requirements of 35 U.S.C. 119 have been fulfilled and that the Patent and Trademark Office 
kindly acknowledge receipt of this document. 



Respectfully submitted, 




Date Marc A. Rossi 

Registration No. 31,923 
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El 3 (i±^<7)^ ^<75-<f > a >f|5<7)gf^*£^:ffiiJ®EIt:-^^o 

[0 0 3 4] 

EI 1 & <fc ^"EI 2 iiZ&\,*x, UBMfcl li* tf> Vfr*-9 (m^W) Cio 

riu^4 , 'L>2 <r>m n i*z®&2-£hti2>o mmmfoi <Dmm*¥^2 zikA.vm cm. 
mu9<Dmm&±^mi <w y? 3&£ifm2(D>) y? 4 ftti^timm-f&m 

l<D®W)tip<k5 a i6XXf^2 (DUWi^'L^ b^tt^Hora6 aisJ^ffl 
2 <7)#^6 b^@ei^^tLTv^ 0 [Ufc^'L^ 7^£>fjl 1 (DUWi^^b a <fc 

[0 0 3 5] 

|1W'J>^ 3 & J; Xfm 2 <D 'J 4 CO^tL-etL|sI D^ftO— ^(7)^*1 >T*l<7) 

ffilj (I ®E!j4^3 a& i^[Dli(,^L>4 a^HI 0 ^01* pT^^^ 3 O U >^ 7, £fc 
, *10'J>?3*J: LKH 2 (?) U > ^ 4 <7)-etL-etLgiJcoffiiJH[Uft!j^>^ 3 b & =t V 
(Ut!)4 1 ^4 b<7)[H<9 H[Hl|jBlt^i^4 <7)'J 8^^$tiTi/^ 0 
[0 0 3 6] 

tl^'J>^3 tc&tt&ifl3 0'J 7 & J: U 4 (7) >; 8^>^n^n<7)|II 
ft^l>3 a & Xtf 3 b fill 1©']>^3 <D% 1 <7)tt$g|5 6 a <7)H 1 <DMM%>'0 5 
a Srii^itlJLL^&l'K fil 1 ^01*^^5 a^^>^ 1 O'; >^ 3 tl^lt^Sl3 (7) 
7 £ J: IF m 4 <7) 'j >^ S(D^rfi^ti<Dmm^'0 3 a&±V3 b i-e<7)gg^t 

, -r%t>ibm i 3 <7)^ i co^i; >?n$£> i^i2 <7)W^'; 

'J 8 <D^rtL^fti(DmW}^^4 a $3 £ If 4 b(ifl2<7)>; 4 <7)f£ 2 Of4$g& 
6 bO|jl2 <7)[fllft!i^l>5 b £;il£ii;*£±^& *K %2 <T)Wm^>is5 bi)-h%2(D 
'J 4 Hiott^^3 <7)>; y? 7 &£V*m4(D>) y? 8 <DJrti^ti<7)®W)tp'04 
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a &£t/4 biX*<7)$&m. *>f£ 2 <D l ) 4 <7)fjl 1 ^fi'i >?fl£io J: 

>; 3 Of£ 1 <D^W y tm2 <D>) y 9 4 Offc 1 O^'J >^ft^« 

HE L£t5*oT\ llO'J 3W$2Wf^'J > <hH2 CO 'J > 

[0 0 3 71 

£ zfc 3 (D ] ) y 9 7 tCjSlt&H 1 O'J 3 tC^-r^lHib^'L^ a <hljl2 <T> 
\) y ? 4 tc*ti--6@li^4 a Offifltt, H 4 (O 'J > ? 8 H£lt £ ^ 1 <0 U > ? 

3 tc^-r <5> mft&i^^ 3 bt»2or/^4 t;*t-t-& hjkii^i>4 b<7)5Egt(±, n 1 

> * 3 WfH 1 OEIKjpf ^ 5ati2«'J>H«i2 colHi^^ 5 b <OSgg| 

[0 0 3 8] 

Lfci'oT, fill <0'J >^3*S^(ii20U .4 <&v>f*i7&»— 1 O 
IH12l^L>5 a*4v>li|2 0[HK><4^|>5 b<7>m t) \,zmW)Z*kh*ltzt |3W 

<; y ? 7 a «t 4 <o >j > ? 8 (i, ii^v>^3«ii ^aj^gp 6 a <7)H 1 o 

0»iti^5 a tm2<Di) 4^2(0»$g6 b OEUfc^k 5 b £ fit .5*1, i" 
^>b^^ 1 <7)U 3 1 OEt&if'kS ai!2<0'J>^4 ^HH&ff^ 5 b £ 

[0 0 3 9] 

WilM'J >^S$t|2^'J >^4W|lW|i'J >^S££^x.-C& «t 
[0 0 4 0] 

<f n 0 b £ — ^(DMiZUW Lfzm 1 a y 1 1 a&ct^f^co-^ 

> 3 > 1 1 b <DZ*i^ti<D^-ft\p\<D^<km 1 3 a *3 J: tftMMft 1 3 b ^\ 
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2^X^>y 3 >l 1 b O-enW^tffcgR 1 2 afci tfflilf fcffl 1 2 b t5 ? 
*rti-?ti& 3 O*) y ? 7 is X £>*H 4 <D } ) y 9 8 7 h jfiWfcfcigF&fe 

i" — «fj&»fe^oJSftio^tem: o TBI* $ ntv»4o 
[0 0 4 1 ] 

LfJ s ot, £ 1 co-9-x^> v 3 > 1 1 afcJ:O i 'i2<7)tx^>v a > 1 1 b 
^-e-ti-etL^ft^ffel^cfn^ 1 3 aiJimUl 3 bit, <ttL*rtLt&3<D*) 
y>7 7 is X Z/m4 CO 'J >? 8<*>£3^|pK ti*3^H3WU >X 7 com CO >; > 
7 3 &H!l&i^|\3 ah^2<0';>^4 *C*t1-& MWl'P'b 4 a &£M;ftMsJ: 

[>'|4 0'J 8<vm 1 CO 'J y? 3 tcit-rsiHlttf 'C»3 bt^2co>;>^4 tc*t 
i"^IUE!j4 , ^4 b fcift^ftfc^jfl^flilieKfc l) , $ 1 co+hX^> v 3 > 1 1 a 
fed: 0=0 2 (D^-Ts^y v a > 1 1 b<DZn*?*i\ l Z^Ly)ii;rth1rLtz7.*7 4 V \ 0 a 
joiO^^n 0 btcJgfcSftfcm^/^ Kco y 7ii>SyVfrf±, HI co mi* 
5 a & «fc 2 comftlj^^ 5 b &ffi«8E&ft# 1 cojS« 9 K¥*T&1*S£ 

[0 0 4 2] 

fiKSt^* Kco h 7 ^ipI^[o]^Sii:4^[6]^H 1 co-9-X^>-> s > 1 1 
ai3J:O f H2 co+hx^> v 3 > 1 1 b co^tL^coft^lpJco^^L^ 1 3 a is X 
W<km 1 3 b iztt L'J? Umi^Wfz^X, gSSH&ft: 1 OE&ai 9 K 

*t LT-etL-etLcoM^ y Kco h77 7ipi^r|p]^p^cO^JSfilt^ LIiL/:t 
SIT-Jfc i) #»tr X < > -co t £ fi> -€- tietLcojS^ -y K(i¥ff&iEfiW£ 1 
cOi£g^9 H^LT^co h 7 y ^ffi^|pj3&*>3?L«^L^*tffi.«r«o/ct t-e-n-e' 

[0 0 4 3] 

H3co<;>77£J;^|jl40'J>78 fc«B 1 2 a *5 «t t^tffcSB 

1 2 b *^~t2>m 1 co-9-X^> v a > 1 1 afeiI) i *$2WtX^>vg >1 lb 
<tcof#J&Uov>T, ffl 1 cO+f-X-^> v 3>lla £WC t of, EI 1 *3 «fc ^E13 
^fflv^Tf^H^-r^o £ 1 co-9-X^> v 3 > 1 1 a 0«(JTia» 1 2 a <7)£|f H&v* 
1 co+hX^> ~> 3 > 1 1 a cOS#^|p]cO^^ 1 3 a iZttfo&tiLWIZ 21@ 
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<7> tfsK y h 1 4 a&£UH£#v b 1 4 b^l30'J > * 7 <7>H 1 i > v a 

> 1 1 affiljicl&tt, |lWt^>y 3 > 1 1 aCS«H, ^3<7)'J 7C 
m&Zlxtzm 1 <7)-^^^>v 3>11 aO«(f*i8R 1 2 a^W14^lcfctLT^ 1 
<7)-^X^> v a > 1 1 a £1¥LW& «t -? C:1#J&£ftT;fc *) , H 1 <?)tx^>y 
a y 1 1 a H@St3:£ titz* y 4 VI 0 a 1 Oft® £4f EE-T & «t h \z X 

7^'lOa £ffi$l$;#: 1 ffl C^LT^So 
[0 0 4 4] 

X7^10a, ^OflXOf-HtSWl 5 a (y>^J^tS:iit4 7 
->t-) , H 1 a > 1 1 a <7)HJi!jf|5^ (fclffcgp 1 2 a 

fcSB#) 43 «fc If^y >t-16a WfB^MKft: 1 ■jj&\<V®&L>fr\ 2 m<D bfsK y h 
1 4 a &«fc t/fcf^y h 1 4 bO-en-etLOTl^JI^^i-^)^ 1 a > 

1 1 a <n-£tL-?ti<7)mi$& X ■? tC, Hi <7)+)-X^> v 3 > 1 1 a 

<7>« U7^10a ffl t HJSCi«|-ffl|03»|fB) C^7>t-16a £ *iT 

v^ 0 |2WX^>y 3 y 1 1 b Cov^i/^ y*Y- 1 6 brt*@7|F$*i-CV> 
^t#lt^-a-i6> il^X^>y 3 >l 1 a^if*l), 8MIII>fi:8fc9! 

[0 0 4 5] 
[0 0 4 6] 

liwt^yygyi l ai5<tO f $2«ty;^>">3 > 1 1 b<D4rtL**tuz 
EKSn^I^y Kf<7)^7 K?:Jlf 1^X7^^! 0 aisi^l 0 b£, IS 

«t -? m i >^ 3 on i <7)mifetti^5 a on*) \zm\ o«; 3 

^J:tC, ^Xn/f;n 7^Il<0'J 3 Cl^^tlti^o 
[0 0 4 7] 

sK>f ^n^H 7 «JI$m^t£|& £ *l7t <h § , sff>f X3^)H 7 (itg 1 om 
l&*'6 5 aOdJiQ (C|sIS&$-^<btL*fltfiStt ioT^S, $lxJ2\ sfM * n >f ^ 1 
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1 8^r|o]<7)|lli&m:or, lltT)^? 3?5 ? SI 1 OHlftfj^^S a <D® 19 CEIS&$ 
-iinbti, lior/i' 3 i,zM^Ltz^3 <D>) y? 7 & X If % 4 <D 'J > ? 8^^tL 
W^ep 1 9 a ^iCf^en 1 9 b<7)^(o]tC^ftfjL, L/^oT, l£2<0'j>^4 

zxfmAw > ? so^en 1 9 a &j:t/i 9 b^ft^o^ftwoit^u^oT 

^ f£3 O'J > ? 7 & J: LKfjl 4 CO U >^ 8 IzmMZtitzZti^ticoWi 1 <7)+^^> 
v a > 1 1 a £ ±0^2 <7)-t^^> v a > 1 1 bmm U iot, ^1 <0-^X 
^> v 3 > 1 1 a &J:i7il2 0+|-^^> v a > 1 1 b H^f)#lt6tifc-e^tL 
<7)^7-T ^1 0 a&Xt/X^J ^1 0 b7^i&£^fb*i&C<^c&£ 0 
[0 0 4 8] 

fcfc, ^'fX3^;H7li, ^ 1 O'; 3 ^iS*S£ti.5>cD-efi&< , ^2 CO 
ij 4 cofjl2 co|I]t^l>5 b<7)@ C0Kji-^> J: -7 (C LXm 2 O'J > ^ 4 tcil 

[0 0 4 9] 

m3<7)i) 7 ^^^14©') >^ 8<7)^n-e"*ii;@^£*l7^ 1 <W 
v s y 1 1 a ^^^9^2 co+)-X^>-> 3 > 1 1 b <7)^tL^n^S£lx^ti/z 
X7^1 0a^i^7O*l 0 b $ ft /c-en-rnofrUK^ y Kw^» 

[0 0 5 0] 

-eft-rft<7)H l co+}-x^> -> 3>l 1 a is J: 0^112 <D-y-X/*> v s > 1 l bli 
*r<nmtt\n)<D^tl^tl<D<$>km. 1 3 a & «t 1 3 b ^ 3 <£> 'J > ? 7 & 

£v*m4<D') 8o-eft^tL<^K^f6](cssT'^)f), l^ot, miw-v- 

Ts^y^y a > 1 1 a*3«fct>*£2 v a > 1 1 b<7)-eft-r*UCBe!££*i£ 

Xy^lOa iiX.XfXJJ f 1 0b cofjl 1 co 'j > ? 3 cOEHjtCJ: &ifttfi, [1 
1 Ui3V»T— 2 0 a £ J: « 2 0 b T*^ $ a* J: -9 IC , Ijl 3 CO >J > ? 7 
<t ^ 4 o >; 8<7)H i <7)U y? 3 UMi-^^tL-e'ftcoiUKi^^s afcitf 
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[0 0 5 1 ] 

1 U&</>T, ^ 1 O > ^ 3 . ^20'J 4 UiSISi"^»^3 CO'J y>7 7 
, S4<50»; 8 0|5Ji*<t«,L>3 a, 3 b, 4 a, 4 b 'J > ? (DMU^txW L 
fc*j£«:^LTv>*j&*, ^Oli^filtfi, SM&KRje-r&'ftSlifc < 
^ > ?<7)m^frbmfctz{<LW^mW}*<b3 a. 3b, 4a, 4b^lU 
& <£ w G 

[0 0 5 2] 

0 a *m~t^xm4 zm^xmw-t&o 

[0 0 5 3] 

hi 4 nummit 1 otast * k (n^-r) ^^a- 

y KOA y K^> 7 7'4 ipi^fnKi, ^ 1 (D+fTs^y is 3 

>1 1 a <Ott^|p]Oi£'l>!tl 3 aCig-C*i), Lfc^oT, ffl 1 OHJKj^ 
5 a*3J:D f *2 0iaift4»^5 b 1 <*>i£g*& 9 t:¥firt*^ 0 0Ux. 

«\ 1 OISI 9 K** LT^Jt a <D¥&B±v>&W:K$>2>m%^ v 

o Koa>; Kf t 7 74 1 W^L4 2 $ 1 <0 > * 3 

[0 0 5 4] 

iOl^y KOA7 ^74 1 (7)i^^4 2 tfffi< R5Ho«.*«r, ffiil^ 

#1 <7)|5I$k4'^2 £JBK x - yiS(:t^t« 
[0 0 5 5] 

(xq, yo) = ^ ^"7°4 1 <7)4>^4 2^<fLl^<7)R04 I '6*<7)M^ 

R 'J 3^il<7)0|)^b5 a^<bHIi&rt3^3 a iWJEI 
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= m\<D>) Z<7)mi <vm%} } ) >?ft£ 
t-f%t, y K^a y y "7° 4 1 tf)<t>4> 4 2 < »R«0^1 

[0 0 5 6] 

mi] 

(x - x 0 ) 2 + (y - y 0 ) 2 = R 2 (Si) 

[0 0 5 7] 
[0 0 5 8] 

^=^-!(y lx) ■ • - -(^2) 

[0 0 5 9] 

Ltztf^x, :oR<7)^i^ (x 0 , yo) rt 5 l?*U£\ COR<7)|«±ti&&i?l£ 
[0 0 6 0] 

IEI1^ 1 (7)ffiiinTfgf«^ft[*lMI^{c^tt^>^ 7 ^10a <Wf#M£*t« 

fcfeKT,^ j y \ 0 a<7)^>L^ ? &&J:dKl£^t-£-<b, mi<0 ] ) >?3<nUW) 
[Z£Z>7.^4 ri 0 a<7)W(i, ilO'J>^3 tZiott -5> ^ 3 O'J 7 (D®W) 

H 1 0«; 3<Df& 1 OER/^L^ a <!: 01*^3 a 
^*&4 3 75^1119 tc||it^f5:M^^^<h LTKmiUfills XX/milj&l^^ti 
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[0 0 6 1 1 

JUT* ^ + a-W? < ^*«t ^ 4^5>fyi 0 a**VMi^7-f 0 a 
[0 0 6 2] 

9 JLtC*> "9 > ^o, 7 KO^ y K3r> -7 7° 4 1 <D^^ 4 2 T^fEll 

r i=tmmi*mmmzwM<nmftmu 5 1 
r 0 =mmm-mm^mm<vmmu 5 2 eo^s 

do=X? 4 y 1 0 3*7)^5 3 tWi.%^v F©a? K^r-v y 7° 4 1 <7)i£<k4 
[0 0 6 3] 

64 2ol»ii, (xi, do) -e**o fc/iU xiii^n^i- (5*3) 

[0 0 6 4] 



[0 0 6 5] 

§1$^ i mamimm^mmu 5 2 ±K**ffis^ * r<n^ ? k^> y -7*4 

1^4 2«li, (x2, do) -C*-5>o tztzL. x 2 (i-&^1" (a£4) 
[0 0 6 6] 



[&3] 
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[»4] 

X 2 " ~^ r o 2 - d 0 2 (^4) 



[0 0 6 7] 

*ii*dt^f>, -oR^ft'^oMii^ta-r^c.h^-ei, (5$; 5 ( 

[0 0 6 8] 
[»5] 

_ *!+* 2 ( ^ 5) 

0 2 

[0 0 6 9] 

[me] 



^=rf 0+1 /i? 2 -(^-) 2 ■•■•(^6) 

[0 0 7 0] 

(2, ISlK's* K<7)a 7 K^r> ^-7°4 160^4 2 ^|S§lpTfgfM<7)«l*I^Ig|5 5 1 

k & & t # n ^n^n a max fc & o . - o r t ;^-r * * a %> mm<nm®a>* 

[0 0 7 1 ] 

Ltztf^X, a max tLX (j£7) £f#& 0 
[0 0 7 2] 
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[*7] 

« max - tan" 1 , /° 2 = sin" 1 ^ (^7) 

[0 0 7 3] 
[0 0 7 4] 

y = ax - - - - (x^8) 

[0 0 7 5] 

it^f), (^9) zn&o 

[0 0 7 6] 
[»9] 

a = — — — ; 0 /° (^9) 

R -x 0 

[0 0 7 7] 

L^ ? ot, f/Mfl min tU (^10) £t#£o 

[0 0 7 8] 
[#10] 

a min = tan" 1 a • ■ • >(3;io) 

[0 0 7 9] 

L/:i s ot, fjl 1 O'J >^ 3 <D%kA 3^Etl^9 KSiS&tKJgH::** Lt\ fill 
(OtX^>y3>l 1 aOft^lpJ^^'ll^l 3 a75 ? fi®xo*ii-2>i£g^9 H 
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n^7^/10aff)WI^ (x 0 , L 0 ) Hte®#:#>£*i£ J:^ fjl l 
Wt^^>ya > 1 1 a OS^io J: W9#ttfie^*^:i6-r, m3<D*)>9 7 
IZW, 1 <7)-9-x^> v a > 1 1 a £H?i1-&o fcrtfU LQti (^1 1) X-&Zti 

Z> o 

[0 0 8 0] 

[in] 

L o =yo~( R + d o) • • • -(*tn) 

[0 0 8 1 ] 

mWttili. miW 3<DM.4 3 ^'ESI 9 HHlS^^tc^ LT 1 

2) u^-t^ut/? t 

[0 0 8 2] 

mi 2] 

p = sin" 1 ^-2- ■ ■ - - (5£i2) 

R 

[0 0 8 3] 

i&fv.^ * Kwa y K^> -y -7° 4 1 coif >L> 4 2 75 J geil^# 1 coUBnMWM^M 

ftmu5 i±.<d* (xi, d 0 ) £;i*k *^>v>(i, (^n) iiTF-tmmp 

[0 0 8 4] 
[113] 




0*13) 



[0 0 8 5] 
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nm%V>5 2±0«£ ( X2> d 0 ) HW^>y3>l laOft 

J: W9#itfi^^^a6r, ^3<7>'; >^ 7i:ii(on^>->3 > l l 

(+) , Kmt\^^-7-(i-^ (-) tn c 

[0 0 8 6] 

y KO^ y K^r> y "7° 4 1 <^4>>L>4 2 £ Ji & SeH&ft: 1 *>¥gi»K*J"t 

* (-) , B#ft^3fS]^7^x ( + ) t LXn^tLtzt JbiEO« m in^O 
(^14) ■t?fE1-RM$*iRfci-«B5C^ y K©^ y K^> 7 "7° 4 1 <7>4>^ 4 2 «D#L 
<7> R <7)#tl R T * tl (£\ 
[0 0 8 7] 
[mi 4] 

-«max ^«min < «max ^ 14 > 

[0 0 8 8] 

tmnmmt&vyMftmu 5 vmw-mM 5 2 tmww t <n3c&% y a^fa 

[0 0 8 9] 
[115] 

a ■ = -a mav - - - - (^15) 

min max x 

[0 0 9 0] 

Ui' , d 0 ' ) > (x 2 ' , d 0 ' ) (5U 6) 

[0 0 9 1 ] 
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[ftl 6] 



0<d 0 '<d 



■ • - -(xtl6) 



[0 0 9 2] 

(5fc 1 5 ) Zffitz-tJ: o y Y<D^ y K^r> 7 7°4 1 <£> 4 2 

Z>o 

[0 0 9 3] 

KO^ft«L»S:ia:5E-t*i(ir, -e^^tlitCiJV^-C. ±&<7) (^7) fci^' 
Kll) •T^^tL^x^rj.-^J: 19 *>/h£&x*i-:££&&o 
[0 0 9 4] 

Mv^r, 00 2 £ LT, (^15) fciSfc-tJ: d^^^-f ^1 0 a&£v^ 

[0 0 9 5] 

(^1 5) £itj£-f& t # > $k%^v V<D^ y '7 7"4 1 <73«f'k 4 2 mi 

3, di) &£V (x 4 , di) ttSt, _ti£<7)#ij 1 tpiiiat, S|A.yFW 
^•y y 7° 4 1 tfXf <|>4 2 <7)^<7)R<7)4 3 ^ ^O^^tb-T & - £ ^"C § 

, (aSl 7) &J:<7 (s£ 1 8) £l#£o 
[0 0 9 6] 



[mi 7] 




■ - - -0K17) 



[0 0 9 7] 



[mis] 




- - - ■ (5tl8) 
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[0 0 9 8] 

tztzL, x 3 , x4it^tl^ti>X<7) (^19) , (^2 0) X-mZti&o 
[0 0 9 9] 
Itl9] 

x 3 = —yr?' -d* • ■ ■ - (^19) 

[0 10 0] 
[»2 0] 

x 4 = -^r/ -d^ • • ■ • (5^20) 

[0101] 

ffiffmin^^ (^2 1) , 2 2 ) <7)<t d K'&btlZo 
[0 10 2] 
[&2 1] 

« max - tan' 1 , f l - sin" 1 ^ (S21) 

[0 10 3] 
[»2 2] 

a min = tan" 1 6 • ■ • • (5*122) 

[0 10 4] 

ICT\ bii>X^-t (^2 3) Oi 9 KB^-Ct^&o 
[0 1 0 5] 
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[»2 3] 



- x 0 y 0 -R^(x 0 2 + y 0 2 )-R 2 



- ■ ■ • (5S23) 




[0 10 6] 

Lfcj^oT, (sSl 5) £ii JE-t-a di£#£>*U2\ KO^y 
[0 10 7] 

^ttifc, JiiiEo^J l [b]^C iiou>^3 <7)M 4 3 T^fiSIH 9 i:lS4tt 
m^MLX, m 1 > 3 y l l a ^K^faW'klt 1 3 a ri ? i£S*l9 

^>va>l 1 a IztfL^WlfhtifzX^j ri 0 aW^WW, (x 0 , L j) 
K{ifi$:a6£*l£ mi 3 > 1 1 a Oft^ioi D c m«9#lt^ 

S^£&*6T, i3^J>^7i:il (7)-9-7^> v 3 > 1 1 a £®^1-&o fcrtf 
U Liti, ±MJ1(7) (^7) tmm-, K2 4) T-^^tL^o 
[0 10 8] 



[0 10 9] 

£HK^y KO^y K^>-y7°4 1(D^4 2 fry ifc^roHC&v^T , + do~0 
(nmiz&h t ^(OTs U *T\ 0 a<7>f4>5 3(7)iSg(i, |WI^Hytt^r|p]C0 ~- 

y^ftti, I8$C^ 7 KOa y y 7° 4 1 <04«^4 <0ff'6 5 

K<7)a 7 K^r> y-7°4 104"'k4 2t& ? ( X1 , do) <Oi$LW.fc$> 2> t # <D 
VI 0 aO^JiMtB&IsI Dt&& 0 



[»2 4] 



A =yo-(^ + ^o) 



• • ■ (5t24) 
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[0 110] 

£ h fc, * KWa 7 K*> y y 4 1 4 2 t5 ? , Ifi^# 1 Ofe§lpT 

f^I^Oft|*ljgg(5 5 1 «t tTftttJSfflS 5 2 K*sv>TlE»Ji# 1 ^ 1 *<7>#@l&Jh 

<nm££M3 t LTH6 ^ffl^TlfeHJ-r^o 
[0 111] 

y KWa 7 K^> 7 7*4 1 <Dtp<U 4 2 |Ei$H$ 1 <^ffifl"BTit£fIl&<7> 
*rtJ§g|S 5 1 33 «t Cflftfl-Sffi 5 2 iZ&^XtZmWifc 1 60 1 ^<7)#S«a 6 1 _tK* 
l.tv^>:h^f>, SB&C^y K^r> -y 7° 4 1 <7)if<k4 2 WJjW 6 2 «\ 

±JEOWl fc|B|**i|5»«E«:i^>IE» , Brfi6««^«rt®S|5 5 lCiJ^Tl* (x 
1, do) £M*K ^, fE^nT1i£^*£?>StfWSffl5 5 2 iZH^xmU (mx h m 
do) £>I&o fzfzL, m(± (^2 5) Kgr** «t d tc r q£ r i<7)Jt&^i"o 
[0112] 
[He 2 5] 

m = ^ - - - -(5t25) 

[0 113] 

fiB*^* K«^7 K^t7 7 p 4 lOcf'L^ 2 0<W6 2-e**R=Sr, ±i£<7>$] 

<b, (^2 6) isitf (5t2 7) ri s 1#£>*i£ 0 
[0 114] 
[&2 6] 

r -h+r^rf-do 2 +dj4R 2 -(r i -r 0 ) 2 

■ - ■ - (5*26) 

[0 115] 
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1&2 7] 



yo = 



dob +r 0 ) + V^. 2 - g - ( n - Q 2 

2r, 



■ ■ ■ ■ (5t27) 



[0 1 16] 

-ft«l±, SSfC^ y KO^ y K^> 7° 4 1 co"t"^4 2 ^IEiipTf^IltOftl*IlI 
[0 117] 

_U£<7)1?iJ 1 tmm^, a max tLX (a£7) £f#£ D 
[0 118] 

m^m^z^Fazn-r^mu^n^i: (^2 8) -e^-fo 

[0 1 19] 

[$C2 8] 



[0 12 0] 

(^2 8) t±, mztt-rzmmvb*). ^z^vffimz^-t&mfflLx&zt 

0£2 9) 

[0121] 



y = cx 



- -.- - (5^28) 



[&2 9] 




0 
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[0122] 

L/:^ot, M^ma min t LX (^3 0) 

[0 12 3] 
It3 0] 

a min = tan _1 c - ■ • -(^30) 

[0 12 4] 
[0 12 5] 

±.m<Dffl2 tmmz. W4tLX, (^15) C^^J:t«a7F 
<0»»ttW*K:s£-r*L{f, -e-o*fe*t«t;i3v>T, (^7) is .to* (^3 0 

_ti£<7)tf!)2 t|WI^-e**WT*^B&i-*7& ? , (^2 1) isd;^ (5S3 1) *±ifctf> 
0!l 2 ra^^JKT-#4 «! t &X § * o 
[0 12 6] 
[fBc3 1] 

«min =tan" l J - - • -(^31) 

[0 12 7] 

tzfzL, d(i^C^t(^3 2) <7) X -? Kg^TV>& 0 
[0 12 8] 
[13 2] 




• ■ - • (5^32) 



[0 12 9] 
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lt^^ot, ±.&<dm2 tmmiz^ (^10) zmrnrz di*mfrtiiz\ m 

%^ y KOA y K^'-v 7 7°4 1 (7)4^ 4 2 <7>mM 6 2 <DR±{:*I.I^a y K<0 

i (D-v-x^y -> 3 > i i a £®#i-&tee&#^ico\/>T&±&<7>M2 t ra^-e 

[0 13 0] 

[0131] 

r i = 4 mm 
r 0 = 8 . 4 5 mm 
d o— 0 . 6 mm 
R = 8 mm 

t l/z t ^ <d^^ zL~n<om±m a m20L ^ xv'Wi^m a m i n ^^tzmw:i , tag 

[0 13 2] 

mi] 





0>J1 


mz 


m3 


#J4 


'ft* 




8.627° 


1.747° 


8.627° 


1.502° 


18.183° 


mm 


2.937° 


-1.747° 


5.623° 


-1.502° 


8.627° 


max mm 


5.690° 


3.494° 


3.004° 


3.004° 


9.556° 


Xo 


-6.050 


-6.193 


-5.002 


-6.021 


-3.955 


y 0 


8.321 


7.815 


8.531 


7.845 


-13 


L 0 orL-, 


-0.279 


-0.785 


-0.069 


0.755 





[0 13 3] 

4 COM 8 l<zmMZtitz^rn^rtL<D%i 1 <7)+h*^> v a > 1 1 a *3 <fc tf^ 2 <7> 
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*i-Cv»£rt:a&, H 1 0-9-^^>-> a > 1 1 a t& ? H* $ fitz% 3 <D 'J > ^ 7<7)HI 
ii|2(?)t^^>y a > 1 1 bri ? @iSf£*i;t£4<7)'J > * 8coM»^a&^L 

z>tztb<DW. i<n*)>* 3 a x 2 <d >^ 4 o-etL-eticos^^ i aymW) 

f<l>5 a *3J:tJ f *2 <7>@S(j*4>5 b(:*4 «t d t-ixTEi" SCtCiot, ^y K 

5^v««^14f^mif|i-^>-i:/6 ? -e^^o SfcK, m 1 (7)-4-x^>-> a > l l a 
ioi^i2«f X^>va > 1 1 hV-tMftiKmSLZtitzXv >f n 0 a£5«fc 
l/XU VI 0 b<7)^*l-r*i<7yiSS^y K(07yv^^^I^^^f(;^L, 
X7O'10a K8fiRS*ifcl3B£^ y KKTfB»3 ftfclES h 9 -y ? <b|E#l h 5 
■^WIC, 7y77^I^S^7^1 0 blzm&Ztitzm^v KtCTSE 

[0 13 4] 

±^(7)^^(7)11^(7)^1 K£lt£^-y KMi^fa^tClv^ 
[0 13 5] 

&ib\ _ti£o^y K^df^BKis^Tti* $ 1 <7)-9-*^> v a > 1 lafc|2 

#1 &±TU#jfrJ: ? Wi:ltU^ 0 Wx.lf, [21 7 H^^^#fe(7)7T^ 1 K 
£Ut£SU<7)— Wt:ov>T^itl) 0 H7 (a) fi±^<7)t#j&£7Fl-±MEk m 
7 (b) {i-eti^tL(7)'J >^tcov^T<7)fifiP^#^^-rWffiiJM[H, El 7 (c) 

iz^ti^'ti<D^x^>is 3 ><DmmM%*^ummmmx&t) , m7 (a) & 

J: O^IH 7 (b) C&^T, fjl 1 <7)[Hi!j$4$^^^7 1 a ^«0^tc^3 CO 
>^ 7 K^-th^ 1 OTy^-'j W*- 7 2 a, Itil^ <7)5«H|jl 4 O 'J > 
* 8^iS|g-r^>^l<7)n^7-'; >^ WS--7 3 art ? @«£*iT, Jni£<7)|li&<7) 
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7 1 bO— -jj<7)mU^%i3 <V>) y>7 7 \Z&%&-tZ>%2 <DT v'*- "J > ? 7 
2 b, ^til^-O^SlStC^ 4 U 8(:SISt^i2(7)DH7 7- l J 7 3 

b^S^tiT, ±i$«7)||Jfecoff^ 1 1 i:iJlt^^2W'J 4 

o 

[0 13 6] 

fit, E17 (c) ^mimmti 1 2 o<w*^> -> 3 ymmmi^Tjk-ru 
*&mmmK}$if2>&n \z y B3 <o>; 7 izmmztitzm 1 co-9-x^>v 3 > 1 

@«$ti/i^2<7)-9-^^>-> 3 > 1 1 b ^isii^i (DTmizmf&ztifztmm 

fomiZttfc£-£2> £ n \Z LX i> =tv^ 0 H 2 <7>-9"X^> -> a > 1 1 

b(i, feil^l (7)[lie4 , ^2ttHiott^>fSiS^l coIdIIS^IpJco^K^^M 
LTfjl 1 v a > 1 1 a <h^t^P^#H#)^>o 

[0 13 7] 

z\<d X o %m$ttz&^x. ^tti^tKW-x^yis 3 yiz&jfezthfzm^^ y K 

mzmmvf <d±tm izttfo-t zztizx^x. umm^ w\m nielli- £ - 1 & 
^mz%t). mmm s ±^ < t^oM^^c^o ±^oi^^^ 

ibm— m\mzhz>m^tmmz^ v^n^w^<omm^y > tn& z 

[0 13 8] 

*A»iS* , ig:T"r* - trf% < , s ummfc<n®Mit2titzHmijft<omfi. 
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[0 13 9] 

^1&ff T- ?)7y7^^SJ;Ti:n:ii:J;ot, Eft Fr;n"7f 
[0 14 0] 

[0141] 

1 <7) 'j > * & «fc LP fjl 2 <50 'J > ^O-etl^'tlOfi^^ S£ 1 <DmW)*P'\j>&&Tfm2 
[0 14 2] 
[0 14 3] 

mn<ofm 2 ) 
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[0 14 4] 

[3 8 & <fc EI 9 KTfz-tX n %3<D>) 7 *C» 1 ©tX'Oy a > 1 1 a 
fcJ;[;i3Wtx^>-> a > l l c fcBJlf U %4<7)i) >? 8 (3^2<7)-^x^> 
V3 v 1 1 bJiJ;y f l40tx^>y 3>l id ^StLtv^o ^ i (7)+h^^ 
>-> a y 1 1 a ~#4 <7)-»f^^> v 3>lld H-etL^O^^^ttM (v> 

1 0 d Of tif ti ^ t f) f ti-f f «f (1?iJxJ£\ «SC^y Ko EI 

n c -en-etLox^-r yioa ~*9>r n o d^-e-tifftn 1 <wx^> -> 

3 > 1 1 a ~fM<W*^> y 3 > 1 1 d KWOitlfbtlX^&o 

[0 14 5] 

HI 8 tc^-TJ: d i3W'J 7 KBif£*ifcj|S 1 <W*^> *> a > 1 1 a 
is J: £^£3 <7)-9-X^> -> 3 y 1 1 c £IEiiJft#l ^)±TlWo *><7>— 
E>$-tt\ %4<DV y? 8C@f $tLf:i2<7)tX^Vy3 > 1 1 b&itfJM <£> 

tx^>y 3 >i i d *&mm&\ (Dm?i<Dm^nfc2-£2>o 

[0 14 6] 

I^t ICWWX^J'y 3 ^ 1 0 

1 0 dtc^«c^tL/z^-ti^tL<7)?H^-y Kco^L^teSP^ii, ljll<7)^X^> 
•>3>lla t|2^tX^>-/3 > 1 1 b^ov>T(±. ±ifctf>^ifc<A^S8 1 U 
7f£*i£[U7 (a) fcratfcT*!K il^tx^>->3>l 1 ai:IS 

^ftfcflBSC^-;' Ktf>4 , 'fcU*H-&&3 <WX^> v 3 > l l c 
^s y KO^lX &Xa\ H2 <7)-9-X^> v 3 y 1 1 MCjg|g$;HfcfiB&C^y K<7> 
4 3 -L4c*t1-;|»fjl4<7)Htx^>v3 > 1 1 dtc5S»$*tfe«fC^^ KOf 
etL(7)figKI#^ov^Tfi, fill 3 lz&lf2>®W)tp^3 a&XZ/mW)* 

B 

4 b* m&m&&&m 9 k b&m * *cicj5^T, in 4- <t» 2 m * 3- tr a&*a 9 
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o 

[0 14 7] 

&<W*^> > a >KiittSft£»&^v K<OEaKfc* «t o tcKJc-t* - t ^ 

OE^&tiaB^OflL&TW 'J-Tti*), Ell b y y ?<D^*^-ft tc/h 
[0 14 8] 

ii«li<7)ill lc4olt^^!l3^«t WJ4 t|0l^<7)^^^^-> 3 >(; 
it^tif^^y K<7)Efitc^*<t-9tc|£3c-f-**&^U(±, ilO-fX^>'y 

|3 0W>-> 3 «fc tffM v s y^m^^tlfz^ti^'fi<Dm% 

^ y KTHaKlttfi, H 1 Wt7v^>-> 3 >£J;tffjl2<7)+»-x^>v 3 

|30t^^>y a >fciO f 'i4(7)tX^>y 3 
f&$ft£^ft^*uz>fl£^^-y Kox + a-^, H l co-^x^> ->3 y^J:^ 

2 (D^-7.^y > 3 ^u^^tiTt-eti-etto^^-y ko^jp * -a 

[0 14 9] 

H 1 <7)>; 3 K&lf&®m*P<k3 a <h IHS&^'lL- 3 b £*t-K|ft, £ «t CK 
, H2 C0«; >^ 4 K*3lt<6lHl!&4 , 'k4 a fc01&#M>4 b fc^M^H^ 9 KBfr 

T & <fc i fc, $1 <W*^> v 3 > 1 1 a i;*H-&H3 <7)-^^^> y 3 y 1 
„ ^2 <D*)r All' s s 3 > 1 1 b bzli1-2>%i4 (D-V-X^y^ 3 > 1 1 d fl-rft 
— o tea M & £ , EHe^'L^ttSr^tr 9 Si£ * ¥1 K M L T *i 
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[0 15 0] 

d co «£ o ^MCii^t, 1 coMffiUfB^pT^t * 0 , fE£l#mcoii 

[0151] 

in 9 u^-t-«t o tc, mm%i$i<7)±Tm^ttfcz^TTy t 

n97-'J>^ (Ei^-tir-f) co 2 oco 'J > ^ ft &fjl 3 co > * 7 tcfg l co-9- 
J*^>~>3 > 1 1 a 43 £^813 C0-^X^> v 3 > 1 1 c £fB£l££#l V>±TWiZ 

&H4CD'J >>* 8i:|2(7)tX^>y3 > 1 1 bfcJ:y f l40t^^>y3 > 1 

H&flU cr>±TMtw^fL>^-ti:T, ilW^^va^l 1 a *3 J: 3 CO-^X 
^>va > 1 1 |2<7)t^^>y3 > 1 1 biScfcLKfiM co+hX^> v 3 > 1 

o^tti, x^— 0 1 co >j > ^ 3 * no^Mco 
^ > * )V%k<D Wti&h v*U:|Ill&#$tf xg|$co±T3Si; 7?/<-n^n«>7 
-V £@lf LfcSI 1 co 'J 3 <h L"C, 2 f@co|j| 3 co <; > ? 7 £T 'j 

>?to^7-'i ^^co-ett-rntcniiiipr^tc^o#ttr, -?-tL-e^co^3co'; 

7^HlC0^X^>va > 1 1 ai3ct^3co-9-X^>v3 >llc ^^-n 
-TtiSirU 4>±T®K**Jfc3-£T<> ct < , ^coflilig^ico^m; o 

[0 15 2] 

^coio^Lfc«h§, 01 co-9-X^>v a > 1 1 a 2 <WX^> v 3 > l 
1 b h cof4g^#ti, ±&co^5£cofi^ 1 com 1 £ P^tTC* ^ £ <b tc, ^ 1 co 

CO-ttX^>V3>l 1 c KjS*££*L£:EB^C^-.y KcOtf'L^ *3«fct>\ H2co^X^ 
>V3 > 1 1 bK»*§$*Lfc«S*C^y Kco4 I 'L4C^i-^0 4co-9-X^>v 3 > 1 
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r*Jtt4H2 omS&^C- 5 b «rii^^3<^'; 7 «fc £>*$M <*> 'J >^ 8 
ttffi K *3 v > t\ I Sii^f* 1 <?5 * '6 2 14 (c & it & IH fett^ [a] * ffl ,6 * ii <9 , 

[0 15 3] 

££\ m 1 O'J 3 K^ta-e-ft-rft^HI&tp'kS a ^01*^3 b 
*5<tt>% $2 <7)'J 4 tl&nt&^ft^OlIIlfj^L^ a t|5I»^4 b £ 

, &&v>ti, ^2 o-tx^^v 3 >i lb K*H-£j&4 <7>-*t*^> v 3 > 1 1 d 

n \zUW.Zfix^xi>X^ 0 
[0 15 4] 

z<7> x n Kmmz&^x i> , mm&fa^mmizmmmtK <o , s£ii#M<7>±g 

[0 15 5] 

hu^IIM^BIk 1 fcMftK, |lW^>->3 > 1 1 a is i ^113 
<7)-^v^> v 3>llc ^ti^3W«J y >7 7 <D&M-M;£%S2<DV-X'*> 

is a y 1 1 bfc«ty f i4(0t^^>y3 > 1 1 d T^H^f $ titz&S 4 O 'J > ^ 8 <7) 
^fi*«rH&^L<^^«td^ > m3<Di) y? 7 &XZFm4(D>) y? 8^ti 
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&m 1 ^HH*) 1 ^ 5 a is J: 2 (DmWjtp'k 5 b «t n KW&t&Z. t\z± 

[0 15 6] 

«ft* f iftTi-* - i> & < , i fc, SBHam^ffc-r * i^uH^^, ism 

> * ii-€**L*t(£ tc«fcfK |Sil^#:<7)Mffi KSBUnTffi t & «5 „ # £ 

I Bil#» * Hat £ - t ^1 * o i tz , f B§1$;#:<7> |sj -¥®-tU itlfc-t 4 2 1@ 

wmskezho ttz, tmffiwmbznLx^mm^&ffiznm-f&ztrfr^ 

[0 15 7] 

"CIS, 

[0 15 8] 

(»ii3) 

mi oti, Mwii^ii3 \ztetf2>^v Y3L&mt*mm-tz>tz#><nm 
*n^^(±, m i izmt^w-wtmcw-^-^HLx^^o 

[0 15 9] 

<F>&^*Wz-Z>tztb<D_X.JzX*>iO , |1W'J>^ |20'J>^, fg3<7>';>* 
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7^y^@ei^L7t:2a<7)^x^>v3 ><7)ts^^ov^T(±, m^iiM wisi 

[0 16 0] 

Ell OCiJ^t, *&=.Mf£l&*k<n$Zi&ffl 1 0 1 a^IStt'bti/ctt^r^i 1 0 1 
^M<^W*^v^iM^O@^OT^tillx^tLTv^ 0 — tffei o 2(i 

7-Al 0 3 7& ? «^^v^±g#:^tc^if5:^tL/z$4l 0 4 O HI 19 ClUfttj Blit£« 
*MWb*iTV>;z> 0 f LT, ite^ttl 0 KDmfeUl 0 1 afcJ:WJ±T-A 

1 0 3 <7)W±u 103a o-etL^no]i**^» ? ieii^ 1 <7>mtt<^ 2 z 

[0 1 6 1 J 

HO'J>^3 Hfi v tt^tt 1 0 1 O^jeSB 1 0 1 a Ol&=flWWTIft 
«t *) £W1"*lte=£^#<aiB^£$l 0 5 a^t£tf£>;K.£^;* 

»105bfc, — ^rcoffiiJ^mS&^'LO a &@S&*m 105ct flfe^Offl 

icnn&^^3 b zm-tzmifowwi 0 5 d^gEi^^nrv^o 

[0 16 2] 

si o 3 a <7)v&=ftmm<Dmft x o ^ i^uft t n&z^iM^t) i) 

^ISI51 0 6 a;0*R»t<b*irt:#.**&l 06bt, — ^^fijtcilli!;^^ 4 a £^1" 
ZmWimUl 06ct, ffe^OfflKEUft*^ b^tt^HIlitiai 0 6 d**E 

[0 16 3] 

£<bK, £ 1 O'J 3 0***815 l o 5 b KfmZtitzti&=1$MMWi<7)V) *) K 
^105a (DmSffm^fe 1 0 1 (O^m^ 101a OB&H^^tfeOTI*^ 

iiu i o i (Dmmu 1 o 1 a 1 oms^ 

LTHl O'J 3 7& ? HIS&pTHgtC. ^ Ttz. i2(7)'J 4<DtfA^l 0 6 b 
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Iztej&ZfLtt^tkJ&j&VttDyj t) l 0 6 a<7)7S*^#JET-A 10 3<t)B& 

HftWWl 0 3 aWH*i:ISL, ffJET-A 1 0 3 0l&=ftff« 
coffEEgB 10 3a OH* 2 co[IlSb4>^£ LTHHjoTHg^ <£ •? KftfifcSft-C^ 

[0 16 4] 

$ 1 co'J >^ 3 co|UKj4>^3 b&£V t &2<D*) 4 <7) HJftb 4=>-L> 4 b 
f±, |1^'J>^ 3 0*'^ai 0 5 bc93J»)$:#gB 1 0 5 a<vm&t®W}*P<L>3 
a & <fc LKH 2 CO >; 4COtf'*g|n 0 6 b CO^J 0 X^U 1 0 6 a <OH * mSfrtfj 

<i>4 a z&Jz%$.<D^ti^fti<D&mm±iiz$>2> x n ciM$tLtv^ 0 ttz, mi 

<D')>? 3(7>#XU1 05b CD£J f)X§il05 a COH* 3 a tcoffg 

Ml. i-£fc>*>Hlc9V>?3 cofjl 1 co^^J'J >^M^i:^2co';>^4 Kistt* 
***Sn 0 6 bco^*;^£g|n 0 6 acoH^tHllfr^L^ a <hco£ggt. 1"^t>^ 
til 2 co>; >^ 4 cofjl 1 coW^ 1 ; >?ft££B&|5]Di:1-&C<!:(i. Itu&coflMcoS 
B 1 t Mfc"?* *9 > ttz* m 1 CO <; > ? 3 co^'XgR 1 0 5 b co#J X^U 1 0 5 
a<DlM^tmW]^^3 b £<?>fcm. -ftefrlbWil <D')>? 3 coffl 2 COW**'; >^ 
ft £ i: 11 2 <0 >; >*4co**XgM 0 6 b co$J ») fciSB 1 0 6 a coil* £ @lb4»<k 
4 b <hcDS£gf N i"^t>^>^2 co>; 4 cofl 2 co^U > ?ft£ £B&|SI D L, 

^o, %\ co«; 3*&m±£2co'; >^ 4coHico^'; >^ft£^B&^L 

10 16 5] 

i fc, H3 co»; 7 li, — -finmizm 1 co>; >^ 3 OEJSMftSB 10 5c UK 

^•i-*7t$P7 a, mfi<r>miizm2<7>v ±<r>mwfou\ 0 6c utfc£-i-&7tgr> 
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